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H T ^ -fe :^ -r 5 * {1^ < 1 1 o O ^ * y ^ 7 X 

^' o 7^ o -fe 2/ f- — ^ ^-^ 7 i — 1 o coiS 
« ^ Hfc tSia=^r ^ y =u 7* * y * y ^ ^J' :7 a: - ;^ 
j;:y ^iJ'-f S7'D^7-7^>'V'-fe^^^'lil8&S:-&tp, MIS 

-t?-^^lr^-r2.^e^t->y ^'^SSSr^A/T^lc'!), 20 

IfB*JS3l ->y rii^Ste^^'f-CfcoT, '>/j:< i:t> 
loto^vu^' 01^*5 J:t;">^j:< ir-b io(D'>y ^i^:^:/ 

^^ix/cgg|ii<7)i:r5i-^?S-r5a3^^ife^k'^^^^ 30 
tf. '>y =i:^S«i5^-r i:, 

y^'7>yi^T^-fe:^>*y (DRA 

M) dr^.^->;r>*y-es>oT, 8(rieii^/j:< io<o 

/^/UiJ'MrtlCffM^n, #>!r>*yT^'-fey^fflO>* 
y ^:^^7^-;^$rW-t-5. mi^^^'T-:}- 5 y 7 
AT^-fe>^;<^y (DRAM) # -Irs/ v/i^^'E-y t> 

WUT'D-feyiJ-t LTSlIIE^-YS'V'^^^y i^l-^ 40 
(^JtfS-rs ;^ * y ^^^731-^1:: 1 ow-!'>f D^o 

1 OCDC^ y 3 u-^-®JS*5 J:U^'>'^f < 
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-^l|cf^{-fl^^$iX, r-i?-r y^7:Il-;^^#>!rW•r 
* y ^ > ^ 7 :c - ;^ ^^t-j- 2, , 5 y 7 V 
^^AT^-)r^p<^y (DRAM) U^-'U 2 # -\r y ^ 7« 

^y i:, 

Wi'T'n-tr sz-y-i: LT l^'</i'2 =^-v s'v'^.^^y CO 
1 o(75^i£;-t-5 y ^ y 7 ;^ (w 1 o<o-7-Y D 

*y*ij;i/HtFE^|gc«-^-i':J'ci7'D-fey-y-i7)-y-7'-fes' h 

±y^<D'f—^-^ y^'7i— 1 ^(DMIR^i^fc^'? 
7'^jfMi-5;^feicioVNT. 

a) ■r^^$tufc^^*Jj;t;5-7>^^'$n3^jtV>Mi^SrJg 

b) ■rx^$ix/h®is!6rt(D^</u^^tS*5±Ot-r;^^$ 

c) fltHBaA^«trtT">y =i^;^-W>">xL^-^f- 
d ) ^Sl^i^ y h 7 7 ^ii LTmlEaA^JIcl^-C 

e) BfFieS«0^<>'i^i'®i^l^-cy-r:^^ s/^'7i^yA 

f) {S#v<;^«r;frL-CSaiB-^>f ^'o7'o:fey9-t::gi|2 

lo 0 0 il 

■fey-y-, 5^:g:.|HIK*5J:u5^^^'v^^?P7'p•fe>y1^^c^■r 

^^/w^' y =j :^jiict!ijg$ix^y'f 5 5/ ^ 7 ^'tJ^AT 
iJ' ir >^ ^ ^ y gg^Sr^i-SJCfir-^Srr ^ ^^r 9 ^ 

/u^y p ir -y-^ y 7'(cK-r 5„ 

[0 0 0 2] 
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!7 - iS' (Cig^-r 5 * h ;K o ^ < o;5># 
^ n :/d -fe yfCD'yT^'fJ*^ t *{;iSlJ* Wf^ y T'iH^ 
[0 0 0 31 #SM<^lo<D-^6<]T7'i;>!r-v'3y 

10 00 4] 

tciSv ^/^Mi^ii=^f -Y 5/ ■> :x ^ ^ !j io i Uf-7>< 20 

Jt '< $ T ^ -t T* 1 5 7 ^ A T ^J' -fe :^ p< 

(RAM) -efcSo «-7'('i5'D>^D-t 7^- 

1 (LI) (TJ^^s/v^a-^^yii. ^r<7)5pfJ!Si-5-7'<^' 

7'D-lr (L2) W^-^yi^a^* 

n-feyf-^j/T-jl, (S^A'^^^v^'f 5'^7:/y^T^' 
•t;i^;!t^y (SRAM) tLXm^^t\^tiL2(D^^-y 
■ v';..;?'*y Sr-^A/T'l/^?)o TO6<]t^llL 2^-lr<y'>3.7« 

IIM^JJ 5 ^±1- fc 4 ^^-f 5 5/ ^J' 7 tJ' -t ;^ 

(DRAM) t\^xm^^ti^. -ISii^^i^y^ 

S/T'L 2^-\' S/v'iP'^y f-'l'Xli. lp«;(/^<^hL2 
ap--^ 5/v'i-C*5 5» U'</1'3 (L3) =Jr-Y y 

hi}>h32;^:ayU h*T•<Drao1^>r XSr toDR AM 

gij >* «75x - ^' io i O^i^ir^ =^ -\' -y ^ $ tL 5. 0 

lO 0 0 5] m.^(D-7^ a-^a±y*)-=f--yy 

1 1 0S:^tfi^3l5<O-^/l'f-7'n-fe>'1^v'^xA 1 0 0<7) 50 
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1 1 0f4^ixg#OL2=5r-^s/->rr^*y^y7'l 2 0 
Sr^L. hy-^J'lf-^^^^ 1 4 OSr^n-LT^wteW 

1 5 Ojoil/y-fir 1 5 5^5, #-x''<^o:/c•fey^^f' 
■yT'l 1 0Sr^(O^[ttS-r5L2^ir-;/->^/^yf'y7' 

lO 0 0 6l ^S-SrfO-^'f ^' oT'n-feyl^f^jiSlilSlit 

isi;4i. ^^E/r^</£o■cv^5*»?>^fo5o ^nti, /*y 

^J$<^jJ?h/u^y^i: bT-)S:(^*pe)nTv>5„ >*y 
Tv^^), 7:/yi»T^-fe;^^^y (RAM) <r>/^v^ 

m\t. RAM(01t^mmt. RAM--0RAM*>5><7)7' 

■feyH^-^y^T^A, #|i:»^ML 2^^2/v'=.fc-i:l/lGHz 
l^ifi^ < 'f ^' o :/ D -fe ■t^ ^ D y iiS Sr^-r 5 
xA(l*3V^-C(4, ■f-^'*5j;U«#^Sr:t7^y>^L2^ 
^y'>3.30>P>r^•fe^i-5l-^41O~2O^'D'y^^^^' 

[0 00 71 :t7f^y7'L 2:3r-^s/v'^^*y 

-r^^Dy^-fe5/1^(7)>*y^*^^4, {^*w3i.yvfe>' 

I/0^«^1 5 OJoJ;U5!7^-^l 5 5;5S^-7>C^'D7'a 
-t5,H^5^o,yi 1 0i:-?:H{iftlffii-6L2:5r-vy'>3.p« 
*y^y:/i 2 0 i:(;5^-ecD$iJIS^tLfcx-^'ife^HB:^? 
?r^1-?)/c«). SiJRS^tbTV^So lGHzlCj5':J<^as/ 
i'l^jSic-Ctt. ^-<^S7-i'-\'i s 514. :*c#/j:Si5i*3i 

$n#5o !7W-\'l 5 5lC?&oT<E)i$ixfc:lo(7)-r- 
^'y-^/u;^ (ify N) II, !7>rirl 5 5(OgK^^:BlJl■r 
5;5»/i:9^^e^Ji5^ (iii^i^Fsl) t^-r^Zi:\-fj:i,„ 

*yc. ^-r-^^y — Ki 5 5<D^>fc*— :/:/;^*5<tt;^3iy 
v?f^ I /omm(om±^>^°-yy^tmm-ri>'iL± 

•J^rafc^F^E-rSo d»< LTU'^f ^ri 5 5Sr^L«-r^ 
^o7'o-fe yf-'?^>;':/l 1 0 -tOL 2 y v^a. ;< * 

0 tL2^^yiy=L;i^\)'f-^yZfl 3 0 t<r)mXl^^X 
-f-Vl 5 5tog:>cx-^'^S (^«J) t>#fe-rSo * 

fc, 3..;/v;f>'I/0^«^l 5 Oizm^X'^^^^^l 
^21^ :^-7^y7'L 2dr^r y->3.>^y7!l»?>«x-^l7 
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[0 0 0 8] m2\z^^ixX\i^i>^o\^. ^y'^y^L 

i^l OOli. {g^l^^iitl 6 0lC<fc'9:^-7^-;/7'L2:Jr 
^yi/^Tt^y 1 2 OlCig-a"$iX^#-7^^o7*D-fe«> 

LTi/^^c g^ii^l 6 0<D/h$/£m}gct4, ia2l::*JV^-C^ 
fpi 6 Oiz)i|i<7)$l5$i:;g$lwj;»?0il^^n-Cv^5, 0 
3lC^SnTt^5J;5f-, -rydrazfu-ty^llOt 
I^C^yT'l 9 7±{ciail$lx/t;r:^^'y7'L 2^-iry 
v'a.;^^!; 1 7 5 7l^ 9 5C0*i<7)l2:^i:MM^:S 

rttliifc. ^^'('^5' D7'a-lr■;/-y■^S:i- 
75^y7'L 3 y y Tl^tror— ^'JJ.tU^^^ 

7!i>t>, J:^)/^$v^L2=¥A' 5''>^p'^y {i->^7^"^ttt6 
[0 00 91 m^Ji^t J^, ^^<D^mX'\t. WST'^ 
n:/D-fe';/lM 1 Ot3j;t;<-^>'l'f-7'n-fe5'f-(D:J(:S*L 30 

2^^yi^^/^v 1 2o^mm^'^^:^t\immwix 

^r-/ S'^'7>^^i^T^'-fe^>*y (SRAM) L2:%- 

;^S|igi:S^t4fc5)t<^T-fc6;4'>v SRAML2=¥Yy 
i/iji. SRAM<Or-:?^^*^tev>wi:;i^b^W7t* 
y^*Ai$iJRB^?tt'CV^5o JJK LT. ti£5tE<oy-ri^-r X 40 

-^J'WfiSRAM dfYs/->=.y*y «r-i?*5ri:li, 
llfflfl<]-CI4J^CV\ DRAM^^yii, OT6*I{-SRAM 
i O^S^U 0<giiV^fc<73T*fo5>4K iSHfflDRAMT* 

^mm-r^o m^tt. iiiML2DRAM^*y srSiiS 

D -fe •> -y-wiiS^iST ^itS w i: iCTi 5 1 <7) t 
*)5o I^J-. DRAMT'^-y Sr®ligi-^)/c«)(Ci61«^i:^ 5( 
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fi£ffl5?ll5«tgSPg<^'f<CI4, ^mfflDRAMro-fe:;^ 
fK^\^i)^fi^^h(r)iih^o m7L\t. DRAMii. ^<r> 

DRAM't'T-OiggcDjiixms^t^fcfe. v/y =':^:i-y'r 

«tf4. DRAMf^iro-crF^Ut'^iVNy ^Us/v/n-jig 

c n(4^ y 9 :5i<£v ^ 1 7' D -Ir ;^ dS^Si^/ii t><75 ic 
tii^-s\mm^h^ii>hxh^. ^x<o-^>{^^rfxi^y 

■y-fcitJ'-^-'i^f-T'n-fe jz-y-coL 2 ^^r -yi^^^* y Sr 1 

l4ii>:L. ■?:(Ofc«>J^*P(^?l^(^j£tlJ (laws of probab 
ility ) IdtSoT. ^';/^#@l3l4@'>^fS]?r^i-. 
[0 0 1 01 l:jaicSS*-C\ SU'VOT^'^aT'D-fes/ 
■y- 5/ 7^*3 i U«SiJ :K:-r - L 2 ^ -\r a. / ^ 

y T'^^-t-s i 9 y-y-Sr^f+i-STT' 

o— f-H, ->y =3>^— ^ D^'n-fey-y-ASttlSt 
6<)^Sv^ (0iJxf4 l<;Hzro|S5^<Dl(D) y^'jiSS:.^ 

^ D y n -ir 5/ -y-iig 1 1^ x.'m.x^-x-^ r i ^a^^^ 

•^t^iV^ :;*-7f-5'7'L 2 =3f-Y'5'->^'->^y Sr 
yU^7'D-feryy-(757<^y?8=^(Z)®]RBJ±, LT-^yW^ 

(O0lll«eo-C, lo<7)=^yy±<::mil$ii^hi8i^ 
-r ^ a T'ln ir y -y-fci tJ^iii^S L 2 ^ y ;^ * y 

$ tT.f:i:^&*3 J; tJ«T - 7^ ^ ^ {c Jti- * XtJS *) 
5o 

[0 0 12] 

{C. a) lo<7)^->yitcmil$ixy5:->y ='>':^i^>r> 
'yz^\^—9— (SOI) -r-('^n:^n-fe3/-y-i^^-l'-^-5 
vif 7^y¥ J^T (DRAM) 

<tt/:)^fe. *3j;tJ«b) iRftrso i-^'C^'DyD-feyy-jo 

i tJ'D R AM ^ 3. 7< * y «rif o-r /u^y D -fe 5/ -y- 

^ ^ 2/ ^ * y Sr w-t" 2) ^ iz T'w^s 9 ^efc^-r 5 
[0 0 1 3i >^^m(D-m:mmmicxi>i:. m^y<Mc 
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^i-^)ri:^^tglCl-^„ 10 
HMSIC J; 5 , -^-r J? p T'n -tr •;/■^^{*; ffijX^^it 

O I ^lgc^ilijti-5>Ac*o»t Li^7'n-lr;^ictt, ^-C 

Tiaig$ixfc=Srt S/ ^ * y S O I ^Igcl^t^ffi 

Hiff*t<li. f^yT'OL 2:Sr-^y->^p«^y^*^^ 
II. aj^^s/>'3.>*y tt. ^yT'roL 2t3J:U«L 3#^r 

<(i, yni/7-=^y^Mt-B-^^^f-J:o-cy v^^nSo 
(0 0 151 mum\z.wM^i\'X\<^^mmi^^nnM. 

II. ±<aS6<]/j:t<D-cll?i<, !|#I^SII#l-i:oT 
o "TtHids fe 5 1 V > 9 t It M t -c io < o 

(0 0 161 

z t ^j:<m^'^mx'h^z t ^SBi-ISil-rs t xh 
(0 0 1 71 I24tt. :^^m(Di'y^soo<r>mi<r>n so 



WfilSr0iJ^^-r5yo.y^Ia-Cfo5o ^3/^3 0 014. 
jfSL<l4t2e3;5<^¥^«^SSi/l'f-'f'^ (die size) ± 

\m^^tix\,^i>$k^m^xh^o m^^tLx. -suw 
ifiaii^ii&i-5c wm<D^m^h\t. m^mv vi^y 

<o•t^>rxsr^^3l5<^^t^y hi/^^^ricjioTSsiit^na 

■r^'^a:^Dirs'l>-i: it-<X 4 1 etTlcili/M- 5 :i 
ti>^-simX'hi>zt^^^Lito tJEo-c, ll4{i:T^$n 
Tt>-5J:9lC. ^yT'SOOIl, ^^-rf-'rX4 0 0¥* 
5 y y-^/^i:^^ofci9^^c?i^5^5<^^-('i^'f Xf»^lc1gic 
cr)-r>C^DyD-fe.;/-y-3 1 0Sr-^A/T-V>5o ^-^^^^ 
T-n-feyf-a 1 014, I'^^ta^-ny UMlDl^^/l' 
1 dE--V3/->3.7'*y *5i;05-t<75tero?£3|5O^-f ^ p:/o 
-fe^/iMBlSSSr^tj'c ^f*LV^^»fi{c*^v^TI4, 
^3 0 011. /<yU;\^^o±y^i:LX-^\zW}i^i-i) 

3 0 014, ^^3^5rolls*5J:u«ft'J^»lBl^ (S'T^^t-f) J3<t 

XJ^^^ i7a-:fu±y^3 1 0 '^*fcl4-?:r 7!i>P>^ •;/ 

j!e-f'5J:9{-, ^^f*Lv^-|l^fiMl-*3V^-CI4, 
y h^7:7^ici;oT, 4 0 Qsp:^? y h/KotJ£* 

(7)y^f-^'X$r^1-'5-7/i'^:/oir y-y-^y^S 0 OO 
tf>|c:, ;i-y^yr;K:gl:L 2 DRAM^-ir .yv'^^^y 
ic^ijffl prt6?^j:mP6<)7i^ift t-^feX 9 *fcl4^nti±<^ 
-7^ ^ aya^y-tS 1 Oi:^tb^Ztii>X^^Xoi:. 

(0 0 181 lil4lc^L/c:J; 9l-, Lv^-^t{iJ^^<i 
|Clo^^TI4, #T^'^'D7'D-fe.y1^3 1 014, S«3 0 
2C0aji^ite^«:^J$3 0 4±(C®iii^tLXV^S. fiBJ* 
i:LT, -r^i5'o7'o-feyy-3 1 OI4^Xlo(Dffi3i^ 
)|fe^«i:tii«3 0 4i:lC#^Ei-S'bi7)i:LT*$ixTV^6 
/jS, m^iffe^^l^MJ^ 3 0 4 W 1 0(7)±ll#^'< i^uzT 

u±y^tmi$.^iiX^^^-ikMx^yfZQQ<r>^m± 
m^s.^x-7-{ i7a:ft2-ty-^3 1 o^^n^-^i):ii: 

ii-^mx'h^ z tamm^in^^xh^Oo m5<D 

^fi!lffi|gIlo^^$i^TV^5J; 9l-, 3 0 4 

14, s«3 0 2<7)±g5^ffi3 0 1 roT^llll-Mv^^galSre 
\^^x^^i-?>mi2<^i^mi¥m 305 s:^i-?)„ m^^js 

3 0 514, ifefaMM^lSicS 0 7A^^/</W^S« 
.^^atLXl/^So t*5l5<Diit#<*iaige^ffl4, ^igc3 0 7 
±1::%'>1' DT'o* y f-S:JI^Be-r5fc«)lc«effl^tBXfo 

(0 0 191 ^jf*Ll^ll»Slw*JV^-CI4, aTXl5« 
-T'Siit), StR3 0 2l4, -> y 3 yS«T'*> 19 , ffiii^ 
iffel^flc^J^ 3 0 4 14, -flSlClvy ='V:i->'^>">'=«- U— 
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9- (SOI) ^iti: tr^ibixTi^5t<^S:?f^^-r5 

miL^m{tm-^hz>mh^tim^m 305 sr^tp„ s o 

I ^igOSji^*fei^i*:l 3 0 5 ■?:0±lwi!|ji$nfc 
iSi^ J; U«Ste«tiEe^<o<Si^ i: I ^ o J: 

-fey-tl- (0iJ^Jf8j@) Srm-o^y:/3 0 0±lc«IS-C- 
#5J:5J--t"S. looSHT'fcSo soi-v^^oT' 

loo 2 0] io(D«^* Li^ll»flli::*3V^-c«, -^^^^ 

5'7'o-fey1^^ y7'3 0 Oro#^+ y v'a;?'^ y 3 2 0 
ft, v'y ='yS«3 0 2 0/</U^'^®rt{wt!!it$tLfc, 
■ftC^^^jSji^i^iiii*:! 3 0 5 SrJtyh^jJV>'gBic-cm$ 
nfcy^f -t? 5'^'7>:/AT^-fe;».^*y (DRAM) 
i:LTlim$ix5„ m^mf\.nM(r>tLih. SO 

DRAMHKll, PlCx-^'lEtS^l: 
Sr^r-T'SSRAMJ:'? tJI^7~l 0^>(D 1 S=i h 

^5/->a/^y 3 2 0{4, U'</U-2 (L2) dr-Vs/v' 

*>^y«imS:!ltti--5t-^^>'^cv"-^^*S^i^'^c 
SDRAMB^ttHiixtf, ;r7f--y>^^'</w-3 (L 

3) ^^y'^z^^=^')\Ci.^VL^^^^h^X^tz^^') 
^atg^rH^-f •S/cfedt^i'-yv'^^^y 3 2 OSrfieffl 

-e#5J; pJiB-e, =&dE-+y'>=^^y 3 2 odsnicfi*) 

[0 0 2 ll #df^-;/v'3.>*y 3 2 0(4. S«±(Ci!i 

it$nyh^ic(oi=isgjti7'i'^3 4 oicit), *nt^-r5 
-7^^'a7'a-fe2/f-3 1 otci^-^^nSo ^mmco^js. 

ffig^nSo ffiS:gltl7-r-V3 4 0{4, ^•v>rj5'n7'n 
-fe-;/iJ-3 1 0 t^<D^^iy'y 3 2 0 i:<^ffi-ex 

-^m-^^js^-r?>fc*o. M^mm^''<^3 5 ow- 

lfiST'fc?»o •^'t' ^ D7'o-fes/f-3 1 014, 'ij^^<DT — '$' 

d?-hi:vvo/-cj;5/£s ffii:«^!7-r-V3 4 o*>bm^ 

3 5 2Sr^-r5wi:dS-C#5. P^lwUT, ^■^yv'=. 

>^y 3 2 0f4, ^^3^E(^p<^y3J<-^i:v^oytJ;9''j^> 

ar-v *y 3 2 oi^<^x-^?lc:T^-fe:^-r5fc«> 

<7?«£5fE(Oi5f5t^5>*y '<>^':7 3:— 3 5 
Zti^-r^%=bo 1«SS^i^^7-r-^3 4 0f4»*L<l4, i@ 
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[0 0 2 21 ffiMjgg^'i'irs 4 0f4. ttSroil*n<^K' 

14, vsi'K'm.v^^zAQmmo^w^m^^^^^m 

•fe5/-y-3 1 ^^^(nn^^-t^-^^yi-y^^^ v-y^-:^"^ 
y 3 2 0til^^-r6ffii:^j^^7>i'ir3 4 OAS:*:§/j:iSI?B 
ffi (5 y ^-h^vfeytUrolS) -C^aL^i. N^^ft^to 
S(4, 1 5 y p*- h/^fo^cOil^^)4, 0 0 0~9. 

0 0 0*t?)l7-('-V^ITS-r5o 2 0 5 y h/WX 2 0 

^ y >- h/KDy>r-9--i' XSrW1"^)^•>7'^co^,^-Cl4, 
wixf4, 0~3GHz(7){I-^^lgc?rito§:*;8 
0, 000~180. 0 0 0:*i:O?|F?5E&<]/i*aSg^i^m-§- 

I4s #■r^^'^7'a^ry1^3 1 0AS#^<D7'<:/lCj; 

3 2 oic^i^$iT.5 (-r 
^v^-Emmv ^ '<r^^^m<nimmm. (H^ifi. o~ 

3. OGHzO^^c) irJ^j^SJi^J^^H-i-^ci^JW^T-fc 

[0 0 2 31 ia6ti^$H-cvN2,i^ic, =s-te£g^i^ 

14, L< {4, 3 5 0 Sriio-ceiS-rS-r- 

^'m^<^^fe<kSr<&«^*5'<<, tiSilgi^3 7 0 (011;^ 
fi, S4fctciE®^ixyi:l6!a)^^^) ^^tf- t6»)^^3 7 
oo0ija:LT{4, ^<->7r, y f-;?/<y7r*fcl4r 

W^-^M. tgil]lg^3 7 0(4, 

>^3 5 2*fcl4;><^y'f >^^7^->^3 5 4rt?r^«), 

ibm^3 7 0^{i^6m-^/<:^*5, <t^y<c^(D=fi-^^«c 
SrSStiFi-So *«Wo^*y^«(4, ;i-7f^yyL2df 
-^yi/3.^*y 1 2 0Sr<iK.-5t£3l5ro-r/Uf-:/p-fey-1^ 

1 0 0(^4 0f&c7){i-^|gci3ii;«2f&o^&|gi:(75^;^S:W 
-r?)i:ti^$:h.S= «<0^'y^^^-^5'^^SS^S(4 
^fiM{-*^)2. 0 0 0~4. 0 0 03*^<^?gft6<)'&H-:^7 

W^rom-^^«(4, ^ii6<)l-'7-l'-Vl*fc/S:9i^O. 5 
~1. 5GHzrora^-^JIS^^^•CV^5, LT, 
(7)>*y^Jgc(4, tS5l5(0;*-7^y:/L 2:3r^yv'^^* 
y SrfiixS-^-'i'f'T'i^-fe y-'M 0 Olcit'<{J^'ii:< i:tj8 
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0 f& § I ^ t o ir It ^ $ T 1/ ^ 5 „ 
10 0 2 4] -7)V=f-^u-^v-^'f'y^'3>Q^<^'y^y-J^ 

^IgcF^c^DRAMi: tX=Jr-^5/':^^^^!J 3 2 0 ^M^t 
yf-f^S,y3 0 OrtlC:^^T-^'^S:<^L 2^-^ 5' >3.> 

y'>3.^*!; 3 2 QiDr-^'Sftfl. ■?:tlJ55:^-7^-;/7° 

■i^^dE^^5,.>3.y^-y 3 2 O;05, t^5l5SiJ>«fC^L 2i3i:U« 
L 3 + y ^ J; o -C^t^^ ^ H ^ r i: (c /jr o r I 

<D^^. ;t:^BJW7/U^:/n-lryf-3 0 0I±. 2 0 0¥ 
y;^-S/K0^y7°ffiaf^TlGb {12 8MB) 

jjit, ij£5^;j5 dr ^ 5, 3. ^ ^ y ICS 19 fR] »t e> itT V > S 

-e) j^4oo¥:^5 y^-h/i'i:i'^^y-f-9--i'X>Srto 

y i^<^ L 2 <t L 3 -V -> i ^ * y g*<O^T 
;i-V^«>7"L2^-\'5/->3.p<^y 3 2 Oro:^:/^y7'^ 

L 3 # -V-y v'^. * y Srf+An&^/jJ;*-:^^ y y 

5'-y-^y7'3 0 Oli, L3=5r-\r y '>^i:L-C<^);*->^-;/ 

>;/->ap«^y 3 2 0 left ^^-^^^ 3 SOizX^X^ 30 

5'i:^^•>7'3 0 Orttr;i->^yyL 2*D<tt;5L 3^5-^ y 

->3.>*y 1 2 0*Jj;T/:i-7f-y7'L3^^rs/v'3.>^ 
y 1 3 0S:<ix5eit3fE«)-=!'>'l'f':/o-feyU-l 0 OJcit-i 

^ y ^tltt-r-S J: 0 fi^^ XSr^-r 5 y 

T-df-^yv^a-^^y 3 2 o*jj;t;«ii^^tom^^<;^3 5 40 
0^^^ix.5•^y^^:5^^•feyi^^5'^3.0 Ott. ii?8=«c<o 
;*-:<'^y7'(t-§-/<^3 5 04r:Jht-C, y 
i/ap<^y 3 2 0;4>ib^>'^ >7'-=5''< ^' n^'a-t •yy-3 

0 0(Oi4tBSr^WWtca[#i-5t>«oi:»|#^tu5o 
[0 0 2 51 #8SO-rW'^'D7'P-fey-y-3 1 0i3j;0{=^r 

7°3 0 0tt, lti;f6<3:'<:ti^i/'('-y-'<X^iJi^Si: 
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^n^ltm-r^ i/UZfu-^y^^ y ZfOm^^i. 0 'bi^V^ 

i:i^ji$jx6o \.xm^mtmm.-:^^^:^\z\t. ^ 
mx^^^m'si^^y'fhtL^(D-=^:^ v\z.-r^fcib<Dm 

^f^i^m^t^'iL^Wbfi^o ^-^yfh\z.^X(D-7^ ^ 

uzfu±y^2\ OiiiiXf-^^ y->3.^^y 3 2 OSrm 
H^-ar-S' "bo 10(0:55:^11, 3y7K-^>h<D9 

^y-^^^mm^flX\^^o 1217H, zf-a^v-^lff^ 
-Ir u^^'IelKS 9 oSrWi"^ 7" 0^^7-7 T'/uft-^/^;^ 5 
9 5 (rioTS^^^tv/^TCfi:^ >^-^^> K Srlto-ryp 
f^T'o-fe-yi^S 0 0(Omi(^lllte?i^^S:*-ro -'>'iC<ir 
. tloOii^D iJL^ -r^^rayp-fey-iJ-3 1 OAS^S 
iiJD (jLg) dr-^5/'>aL>*y 3 2 0t4fc»* 

o7'n-fe5'-y-3 1 OSrW-t"S-^/l'f-:^o-t-;/iJ-tcioV^ 
X, ft^/<;^5 9 SCD7'o^^7-7:/-'Hr U'^^'(h!K5 9 
Oil, NSrl[S[iL-C, tEtb-^'f ^'UT'Piryy-tLT 
ON- H@05-r >r ^ D y D -ir y-y- i: v^ofc-^'f o 

-fei'-y-y-y-fey hSrii^i-r^o i^i^i-l-c. Nfscosiiii 

^;^f^^y->^>^y Ji^feSm-^, •tt-^^<;^;i, tg!ll]=>r 
i'yi/a.^t^y i: L-C(7)N- HSro^s^-^yv^a^^y i: 
v^ofcJ:9^jJ=^^y'>^^^y-y-:5^-fey MrSR1-5. 

D7'n-fe5/-y-i:Sr-^-;/->^^*y t<7)P^oy >':5' 5 8 0 
ft-§-/<;^ 5 9 5 ^u-fu-^y-^t^^y^ya.:^ 

* y y ^mK-t^ i 9 (-iag^nfeisigt 

u- -y- 5r 5 -7/1^^^ iJ' -y-iHlJ&Sr^fJffl-r 
lii9H, jis^$tifcfi-^^<;=5.y >'i' 5 8 o^^ft^LX 

lo<0^-^ yi/3.^^y|g^ 3 2 OSrloO-v^^D:^ 
o-fey-y-3 1 0l::y >'^'-r5J;9^c^-'^'^7'^^-y■6 1 
0 A-et 5 J: 9 J'iEg L>hm»<D-^/i'^:?'^ 

^'•y-e 1 Qk^^y- vyi^ o^^t^-fuify-^zf/v^ 

Ui^^^^d 9 0?:^-r2)yn^7-7:7'/um^/^^5 9 
5(O^l©mm0iJ«:^-r« ■7yi'f'yu^'-y-iSr7'o^^7i=> 

a:-X, xdr-v-:/:^ hy :/^^7 S'f-*fcll^<ofi!i(o:^o 

i/7-7>^/u^*y^^i'. ^-^/u^^L-^'-y-e 1 owft 
^a9^c^$n-cv^^)5u:^T-^x^'f"-\'^±, -fu^y-? 

Zf,v^%^<7. 5 9 5 *S:>jS6#-^ y v'^ > ^ y 3 2 0 
A*:/tH>:Pfi-r>f ^' a7'a:fe.;/-y-3 2 0BSrifls]T-#5 
L;0»L^<c*5^, 2*yc:<l^tuW±<05i:g-r 
^ ^uzfu^ly^%fz.\■i•2.%^:.\^^k\.'ikk.(n>'nMi^■^v 
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§5. m^\t. mi Of^(D/^;^3 {Bus3) dS^Pfe-efcS 

Bus2, - Busl 0/5^?j^2)-7yU^7'U^'lMHll^lr, 
yfif xjya±'yf3 I 0 B i: V^o/c^Pfe-^'T tJ' P 7°n-t 

[0 0 2 6] K^T-^'ri'^^lt, 2^(DmW]mi\^ 

*fc^±^i^tiL±(Dtgl(J^>l'^^:/^-^r5/1^3 1 O^j^o 
ftit (T?-?- y T"!:: J; o T HJg-r r t 1 V ^ 9 ^ <!: 
A5a»¥^n5T-fo5 9c m7~l Otc^-r5L:gT-:^r 20 

o ^ 0 ir y iMc J; o -C ^ n 5 ^^-^ □ 7" o -ir 5/ 
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^ y 3. T'fc 5 i: ^ -a-tt^ y -fmrniD 2 5 t 
t<Dhf^h-f^m\m^)t-<M'\^^\^^h(DX'hh. 

[0 0 2 71 -^/ixf^yn-fe 5/1^5 0 0 CDJCftT-^x 

D^:;^Iife^. AcS:l8l#®Si:-r5^:, Yc= exp {- 
(DXAc) } t\^o^\zi:^ ^mh^ht^X^ho 5l 
^^~7.\z^\,^X\-i.. ^^y^giJH, ffi-g-frJt^<Dft 

^ D -fe y i: 9 oco-r >< ^ D y o -fe i/ if lr=r 

(D^'^^h-Tiit. Ypr= (Yp) ' + 9 (Yp) ' (1- 
) Yp) T^fc-S. T^^lttv Wk(r>mtii>0^^m^U-& 
L-C-g-tf 8 o«)-^-i' ^ p >^p -fe y ■tJ-Sri^o-^yuf^:/p-fe 
y -If 3 0 0 «3 (DJtigSiSr^-t-^T-fcSo *fcT 

p y P ir y 1>- CD 9 *3 <^ 1 o i: 5/ :/± icKig $ nfc 
^ff 9 otT)-^^ p yp-t y -y-Sr^-f -5•^/^^7'D•fe y 
1f5 OOroii'g-Sr^-rS-CfeSo «-^r^ry->3.>^Uio 
J;05#v>r^'P7'D-fes/lMcJ:o TtS^ $ ti 5 ffilH4, 

^i<75twt(5]i:-c-fc5i^K^-r5o TCfiT-arT^i?^ 

i-^-v/^htz'o 2m<D!K^t\.^oX}&mm<r>m'^\^ii 

10 0 2 8] 
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10 0 3 0] mi I (±, ^o^a±y-*)-i:L2^-Y i^-fi^f-, *l§^^c:i3l^-C{i, SiS3 Q2<Dy<^-l^ 

yf-^.;,:/coif*LV^rBm"9l2fCifo.5o ^L2=5r^yv^ 1 i 13 Tl-iiA^ixfcgf^-r :*-><^aAl 9 1 0 

IR ostein, nWi'bW^^-r^^ (FMAC) t. Biatr 3{::^1-J; ^(D^(D7=^-V >i^^mit. ^<r>&. 

ffl-r-Sr;^ h^iSb^a-fey-y- (TAP) i3j:tJ?-73:-X -gf^L^-r^fi, ^'>V ='><Di^mi^nLf^ 

xiy^)V-^ (PLL) i^iljgt^Oy^'tV^ofcip'i fB®'>y ="><^{4^^<^2. 2<|f5r,^WL-CV^5>„ 

^OffeOiSJlSro^i'^iJ-^SixXV^S. FMAC. TAP El 1 3 tC;^-r J; 9 IC, 'j :^^^^ll<D^m. a 

*3<tU^PLLt*fc. »*L<(1, 5C:l/<y^Ts/7'3l A^rSltfci/ U = >®«tO(*:|Mlg3SHeH LTaA^W 

^^ffo-C^^^tvS. ^/U^yo-fe.y1J-rt(D^^(Da 9 2 0<O«®±l^-t?tfcS^9 3 0(Ott:JcS:t>fcP)-ro 

v^iei^fi^-cfi^^D yij'ro^tj^ra^, ^Ji*5<tt/ffis [0 0 3 21 $f*Lv^||^6fl5^^^*5v^-c^l. s^^aA 

^^!7-)'-^g*05F^(DgTl9-g^V>T'fc-5„ ^*Ll>#S^ (i, 8 0~1 2 0keV(D|£llcD:n^/Udi:--CaA$n2) 

'<yuffiS:^«^ft-^^<^tt. 3oolSSmi^7'i'-V^3SU' i^:&i?y^p<-.h/wfefcf5*^l 0" ~l 0" Oi50B<7) 

u'^ifitiaH u'</w4rW-f 5. ^-h& u-^^Koffisgfi^ 30 ^®9oii«9T*«]ioo~2oo-t-y^ - y)\'<n^^ 

l^fefctJ J:t)iSi/^^l|t<eS:W-fS. •^uyi7<Dlt^(D H, *5]2 5~1 0 0-f/>-h/nz?«satCifo5. 
ffiSmi^^^^iK^S^W*. >>'^'^^l'JSrfflv>T^3ll [0 0 3 31 S®J'fcMt5ia;il9 3 0Oli:*cl4. r^- 
^iJEHSrirtD-CtStjOT-ij-So §:>C®^CD7'o ■;/ y y^^g:Pgl'i^^^T2o(DM'iSSE±o¥®9 0 1. 
^tt, »4L<H§±^iiL-^/K^ffi2g!i^!7^irlCj;i9 9 0 2^'bfcbL, rwrtii, IflC^W^coy 

i^-a-^n, -*$f>i::/h$'i^oy^5'H»it<li. § 7^©FgT'(OM^ifg$i'3t>::<^SIl9 3 0*5^#(.^« 

[0 0 3 1 1 -^/^^7'D•iry^^3 0 0, 4 0 0*3j;t;^5 40 5„ ^rog^WT'o-fe^^^P^l^iStt 5 S O I ^J^O^ffiili 

0 o*is!3ii-2)fc«)o$f*tv^7'n-fe^{^ii. ®?maA ^<n)mi^t\<^oi^^^ML'hm\^ti^^i>tMz.m^x-fi^ 

ffiii^^^K^bifei (BOX) m^i^i$.-r^it^. soim^ 5„ ioot^d-^h, =>^^;j-i^^>''>zLU-^' 

IMOXT'n-fe^li^ipWlCtt, [?3i-y>:^(*:|ci:or SrM-TS C T'foSo SA K-X1:*3 J;t;^3^^^/i' 

BOXl4rfl^fiKi--«<^^*':':^-^^^«^«-aAi-2.o BOX®O^H-Jli^fSr2 0 0-^-yp«-h/U*SI 

jc. />^'-WbLfc-e>;i5'difflv>ibn-5. ^;^^'i±, gf #5. ^::x?»*Lv^j?^©HHi 0 0-2 0 o-j-/> 

ll^;i-:^SriiifL-eo«P«ia®:i5gi:ffiSttfc5*)bt* - hyw-CfeU . *fJSi-5Sll9 3 01*, 2 5~50-:f-/ 
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tt«fe5tEO S O I liig <lr ffl I ^ -5 M i L < /j; V > {5 if ir I > 

-vmitm(Di:'>immL. ^ffi->y ^^^igci oso 

(BOXJi9 2 0 J: "3 ±-C-l¥^ TdJ ) i)>m±FET(D 
tzii><D^^^^\^thXmmi-^k^X\ BOX19 2 0 

t LT^T/uit^nSo iff* L\^^^mmm\ci6\,^x\t. 

lt|{jWm^BOXl9 2 OtCi5^^^<2'i5'y-b^ii 10 
fl, ^ffiS i /BOX^El 0 3 Oi-ja^LT-Y ^t-yM 

1 0 20^&.Ai-^:Lt\^i:^xnU^ti. :lzx\ ffi 

y-hJUfijaA^J 1 0 2 0 (Hi OlC^CDi 
ix5) i:l5:-raaAll 0 2 0 irLX^^^nti^So ^< 
y^y-},^^jaAll 0 2 0(4«^*L<(i. ^Sv^y 
3>'l050i:BOXl920 1 0 3 0 fCT-# 5 

9 ifiV>i: r^lcaA^H-So NMOS 20 
X/^-<:^l^o(/^-CI4, 5 0~8 OkeVC03:-:4^/l'=¥— 1 
~2X1 o" (^K-X*O^Nr>^aAicJ;S<0*s, »4 
LVv<y^y- hiIi)$ijaA® 1 0 2 OT'fcS, PMOS 
7'/^^';i^|COV>-r{4s 1 0 0~ 1 5 OkeV <0:3^^/l'=¥ 
— •C1~2X 1 o" CO K— X1[(0!; l^'jiAtCiStO^S, 
»4 L vv< >>/ bffl]$ljaAlil 0 2 0 -C-feSo 
[0 0 3 41 SO I«ii^<^M-C-iOS^9 3 Ott^fc, 
SO I ^i5.tTJ«^<^U^failc±l-IS#^^^J^^1"5fc*(0 

m^<r>') VVyy^U^. -tfiijib. iii^¥®9 0i. 

^ffiwa (CMP) ■^tz\t^(Diit(D'<ik^<D^mmm 
i>3i-/N<^^ffi5r. y\ci)^m\^t^\^^i^^xt>-rii^t£ 

««L/!)>#x5^i:/j:<¥ffl<k-t-Sri:dS-C#S. CM 

y- h^©i;45j|^R£$n5M(^^JS$n5 cmpsp^-c 
:Ltt^x^^i,o\^fi^x\>^i>. ft#W(c{±. y-hS? 40 
CMP Srii U-C^K y v^y =« :^*¥ta^b^F-B:5 ^ t fcr-^ 

[0 0 3 51 ;*:|gB^i;J:'5 4x.P>n5ii5V>y*y^Jgc 

*y ^J^ir-^'C nyD-fe5/1fjSa[lcilf t)-a-V>^olt5 
-iA5-c§^, DRAM^n-fe;^SI@tCj;«3 5l 50 
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t ^HS-^'T o -b ylhiiSro 2 0 ~ 3 0 
©Tit, -r^^J^nyo-feyiM: PICAS' 7'±ti:*:Sl:L 

^y^i^<7):ki|g?tcii:'^<ofc«?)i;i, *M?«l^*5V^TfFSL 

fcfetC. DRAM^^yv'*P«*y«Bl«tt»SU<tt, 
•r ^ ^ D y D -fe y -y- S O I ^Jlert O h 7 i^i^^ ©tttfe 

DRAM5!l3gya-fe;^1'0-T-<^ nya-fey-y- h7 

tZh\Z.WM.^Mo j^f*LV^DRAMSi§7'P■fe^ 
AM7'c3-fe;^T**??)o ffiai^^DRAM7'o-fe;^Olo 

ex'tsri:, -r/j:*?*), jKy v-y 

•^>(i;u-fu±y^W^P^<OYy>'y7.^miXHt^M 
Sj^;'^MDRAM^M-r5 3:i:As-c^5^<'^9 

14, rhuyf-DRAMj ISig-efo?). hUV 

f-ffy(-r%yi^yy^J>^Ti^'t7s:^^^)mmi.. ^Mif^ 
y y a ^3 ^'•y-filjgSrJtoi^jt^OD R AM h 7 

v^, mhh-^VyyzfV^yi-^yfy-^tm.H^ (bo 
arded ) 3/ h ^' h t 

V> h U>'f-DRAM:/P'fe>^{4, S. Crowder R. Hanno 
n. H. Ho, D. Sinitsky. S. Wu, K. Winstel.B. Khan. 
S. R. Stiff ler *Ji05 S. S. Iyer, lC±2)SSi5: T^B 
EOLSrfflV^^cSi^i^MDRAMi^ttigO. 1 8 /i 

International Electron Devices Meeting, Sa 
n Francisco, CA. 1 9 9 8^1 2^ 6~9 B, lEDM Tec 
hnicalDigest, IEEE(1 9 9 8) O^'-ClEi^ $ixTV^5 
iitXO Fishkill {New York) ^International Busines 
s Machines (I BM) iim^\.1th<Dtm&.<0%,<DXlh 

[0 0 3 61 :*:|gWlc:*JV>-CI4, -^-i i/ xi-f^-^ y^Z 
1 0J3iUfDRAM:^-V5/v'3.;/*y 3 2 0(4, * U 

<I4, Vk^(D^^ ^<r>^\z.^^(r> mk.\t^m) zf 

<0^-ir- y >'^feMlJ (scaling law ) iCV^^tzhy^i^ 

J4, m^vyyi^^i'y-h^m(nii<Di:mmrri>ti>^ 

{C, gg^^^l-j^ (DUV -.Deep UV ) V h^^7 7^Srffiffl 
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■t^:itx-hi>o DUV]} h^yy^^mii. loo^ 
5o DlJV%m<r>-mtLXn. 2 4 SS/clil 9 3:>- 
t<(4. b^^^ (PSM) ^rWrSDU 

vy vryy^AK mm(r>mm^mBi^-ri>tii^\:.^m 

*f!|s|-5r-g-tfo loO^^0!I^c:*^v^•C^4. &iiSi^y^mm 
5o 3/4jKS*t!|E|-ro:^ y^S:i/4igE:i:(7)i:r5lc 

[0 0 3 7] iS^^4tB^/^^:^D^r•>1^^5'y 

^ziyVu — y, •x'/Uf-yr-r Tn:^ Hn — 7. MPE 
i: 1 1 o(0-e^ iJ' o y D -fe -yi^*5iD!ii;«-Sy ^ y Sr-^ 

< i: t> 1 oojLfi^-r o yo-fe y i^-syttt^ * y 

i:, SO I±•t*®^it^F^^ytiSi^4lg^^^°^o-^r5'1^*3 
J;U!/</w^ -> y 3 i^±-CS3jt$ix^t D R AM> ^ y S: t> 

So 

10 0 3 81 ^^±PKgtfc;^!:^5^^oll^So^^llH^5:oi: 

(f^Ei) 7^:^s^S:fii^s^^IHlK^s/:7'^c^^v^•c 40 

^codf--^ o/v/^y ^y T-fcoT, g^^^i'v'^y^y 1:1 
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^-c7i6^aIHll&5"«;/7'„ (1) 

±\z:^tE-r^V^-f-l 'y^y:y^J^Ti^'t7.;^^^}Xih 

y =1 ^;i->'-r ^'>rL u-^'-^^itc^^-rsf^E 1 1- 
fe«o^«^H]?Sf-5/:/o (2) 

[0 0 3 91 (#124) Hfiia(t^^<^A5^*b{c, #Hfl 

la-r^ D^D-fe iz-y- ironic y ^nfcHuia^^r 

y1)-(^i)-y-fey hdSS«^$n6#iai(cEicwmaii!K 

[0 0 4 01 (#E6) ^H-N<@rot<iiB=^r^-;/'>iy 
*)N-l<@<^=^r-V5/^/^>*y '^■y-^'fe^' hSr]l^i-5 

(#157) gfr|5deY?/v'a7'*y«SU'</i'2^-^5/'>' 
^ y :t y ^- y b •Cfc'5#l5 5 {liaitO*«{Hlg&^ y 
■fo 

[0 0 4 11 (#IS8) ^mw.^^y'y^^=^')ii>\^ 
'</u 2:Sf-^5/->3-p«*y*3J;U^ 3=as^-\rs'v^3.>* 

yt^-^ s/ Sr^^-e;^ 5#!5 7 iri5itomflS(Hl?S^ 

(#159) StJ|E^y:^*s-e^i:'uyairs/-y-X-fe»). 

D T'nir y-y-Srife^-t-S#l5 1 l^iS^ro^eiHlK^ y 

[0 0 4 21 (#1510) fil5lS^<D-v>r^'D^D-fe 

9 (c:f5«t<^-^/i'f':^o* 

(#1511) a^Il57'o^<7•^:://^■fe^^'^'[HIK*s■^/^ 
^7'U^-y-lElKT*fo?)#l5 HC|5ero-r/Uf^7'D-fe y 

■y-o 

(#E12) H^Il2df^•^5'v'^^*y*^^'</^2^■1r■y 
v/a;?<*y*5j:Tj5V'</U3^^y>3.;/^y # 

y y is J: 05 1 o<0 U'</u 3 ^-f y v'i ^ * y t^BiFlSfi 
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[0 0 4 3] (f^fai3) v/y a^SS^xfT-fco 



(12) 
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[0 0 4 71 (#fE2 2) ='>S«^^'1'-Cfoo 



a)•r>(':^D:^^■^r5'•»^i:, Igl^co^-f-t? y ^ 7^'^-^ fi£$n, T-^-f >'^7:c-^$r«-^^1-51i^c^■V'1' 
T^'^r^>*'; (DRAM) dr-Yy->^^^y T-foo 10 i^' a :^ d ir f- , ^^(T);' ^ U -e*>oT, HUlS'>'ie< 

^i»<^^^^■^^ y^7>^^AT^'-fe:^7<^y (dra (D^^-r^.y^yy^^J^r^-ty^/'tv (dram) u 

^y^-ty■^^^ .y7'o (3) aofc*{C^ffli-'<$tiII2^ ^ y *3 J;U?HnialSic<D-7^' 

(■(tEl4) HiIISff-§-^<;^/i\ B^IB2^■^7^'>'^7°^^ry 20 ^'a7't3-fe.;/f-(Df-y-fe:s/ hSrjS^-t-5fc«?)(^7"o^7 

■^McJ:oTf1Jffl^^i^^)='^5^^-^>>^<^1^^-t 2' h^IrS -r:/yu-tu^'^'|HlKSr-&i^^. d^or^-feu^ ^'mKiS^- 
(0 04 4] (Miai5) BUia^-V-y-^a-^^y «S ^ (M-IB23) gFlB^'<>'^2^-^'5'i^3.7«*y^S. 

UVf-DRAM^^yT'#lfi£^tl5<^l21 3{lEm<^-7 ^yT'U'-i/U 2 *oitJ«U-</U3 y ^ * y (©Sltg 

,lolcf35«7)J?i£f S: Wi-5f+IE 1 5 -fe y [00481 <f+|E 2 4 ) miS.'P^£ <ttl OO/VW 

^'®lScl*3fc?^SK$n:fc^2ro1g|gc<D^^^:f-? y^vvy 

(ftiai?) BtEii^^K-^y ='^^<^*Sli:S(IIEffijZi ixT^-fer^y^y <DRAM) =3r-\ryv':x/*yT'foo 

BdfB-r:^-^;*^ /^y i^y- h^ii=^ffll*J-r5fc rottltl«r«i-i9lw-y--rX;5S9!:^$lx5i:*lc|^^*y 

i^(0-r/^^ya-^r•;/-!^. rt::l^m2(D^IS<0:^r-\">v'^;<^yH, ^(Doib(Di 

[004 51 ({^E18) t!imiS^^<^i!)K WlU-^-f oco^f -v ^ y I' y >i5' ^ttfc 1 o<7)-7>i' ^5' n 7' 

«r-&tff^lBl 3^-IB«<^5-^/^f'7'p•fe3'■t^o ^ (DRAM) >*y, S:$^>^-^^-C•/i;5#IE2 211 



[0 0 4 61 (f^lS2 0) Htlia^-ys'v'a.^^yeD^ a) t;^;? $n^^lgc*3it^^>>t? $tt^J:V^•|l^.$rJg 

*is, u^/U2i3J:TJ«^'<>'V'3^^5'->=.^*y<^«ltg ^■r'<<S«Sr^^^'-r5SP^i:. 



^'■y-o 



[0 0 4 91 <f=tia2 5) v-y :3>'S«±l-•7^^^^ 
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d) ^^^j^y hi/7:7^iSriiLTflflEffiAMJ^rt-e 
Pgi:. ^■^^•CJ:c2):^^*c (5) 

(ME2 6) ^4^<5/^'y-h^ii^ffl)ft'J-r'<<!^fB 10 

T->:j:5^j-E 2 5 [cmm<Dijmo 

[0 0 5 0] *|gBJ<7)i|#^coll^feJi^fiifciI^^iffll-o^^ 

[m2] ^^5^5S^K)■v>'^^:/cl•fe2/i^Opt*!J^lS<7)^ 

[1131 eS5l5a$lf<o-eyi'^:/D-t5/if(D^*y^JjS<o4(: 
^.(7)^^<o*^^&^5iJ^i-^)Igl (-?:(^2) T-feS. 

[|l!4l ;*c|§B^(iJ;-5-^>'i'^7'p-byt»-«)loomifiJK 
liWlElSSIilT'fc5c 30 

[05] fi8[»fia5-5lCfSofcIil4i7)-r/l/^yD-fey9- 

aJ55-Sr^f 7' o y n-efc So 
[1171 :*:|g|^(c:i2)7C:g=^:^^-^^ H^^t'f S-^/u 

[081 >:|ife=i:/7K-^>h ^20-1-5)^110 7 <r>lslte 
^l^*MCffifflT♦# 53!»^^««I^-r50-Cifo5o 

[0 9] 0 7<D-r/W^7'o-fey»^W||lO»*LV^^liS 
}g®(D[Bll^0T*fc5)„ 40 

[0101 0 8co-e/^^7'o^r5'^^O^2^O^^f* LV^H* 

[031 
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[0111 ±m^y^^-^-y\^ffy^nmmi6^xj^mm^ 

[0121 m^^<Dmisi^titz^mp^\^m]^^mimm 
0-efc6o 

[0131 :^^^^<oaA®«^T'(DSII^r09^•r 
S0 1 2 cDS®roOT0-e*>5. 
[?¥^<7)UiB^] 

1 0 0-'^'<^ny^D-fey-tf->;^rA 
1 1 0 "•■v'-r ^ a :/o -tr y -tff^ y 
1 2 0- ■L2^-r y->=^>*!J^';'7' 
1 3 0-L 3^-^ .y-y^p'^y ^y:?' 
1 4 0-^y hu-^m^^^:^ 

155-l7^'-t 

3 0 0 • • • -=f /i'^^ -7° D -tr 5/ f- y 
3 0 2 -S:K 

3 0 

3 0 5-m^:h-mmi^m 
3 0 7 -^^awmm^i^ 

3 1 0 ••••V'f ^ nT'nirs'lh 
3 2 0"-^-lr5'V'a-!'*y 
3 4 O - •ffi£g^«^!7-r-¥ 

3 5 o-i^^^m-^^<;^ 

3 5 4 • • •7'^!; -r>'^' 7 31- ::^ 

4 0 0, 5 0 0 —^ywf-:/a-lr y1^ 

5 8 O -'J 

5 9 O - yo^^y-^^yi'-feU-^^'^agS 

6 1 0— ^/Vf-T'U'^'i^ 
6 8 0" /<;?iy 
9 1 0-®!^'f:i->'aAl 
9 2 0---K^t'!r>f^(7)BOXl 

9 3 0--SII 
. 1 0 2 0 -^:tym 

1 0 30 ••#® 

10 5 O-WtM'yV =i>W$. 
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(51) Int. CI. 

G 0 6 F 15/16 
H 0 1 L 27/04 
27/12 



6 4 0 



F I 
HO 1 L 



(#%) 



27/12 
27/04 



T^y^-g-^s. u^}y^f^=-r 95051, 
474 



F ^-A(#%) 5B005 KK22 MM05 UU16 

5B018 GA06 HA21 HA35 KA13 MACS 
NA02 

5B034 AA04 CCOl CC02 DD05 
5B045 DD12 JJ26 KK08 
5F038 C007 DF04 DF05 DFll DF12 
EZ06 EZ20 



